ABSTRACT:The aim of this paper is to report the determination of Total potency equivalent concentration (TPEC) of Carcinogenic polycyclic aromatic hydrocarbons (cPAHs) in soil samples from Bodo area in Ogoniland using the Toxicity Equivalent Factor (TEF) model. Gas Chromatography GC HP 5870 with FID was used for analysis. Out of the seven cPAHs investigated only three were detected. They are Benzo (a) Pyrene (BaP), Dibenzo (a, h) anthracene and Indeno (1, 2, 3-cd) pyrene with soil concentrations of 19.06 mg/kg, 6.67 mg/kg and 29.26 mg/kg respectively. Their correspondingly individual potency equivalent concentrations in soil (mg/kg) are 19.06, 0.67 and 2.93 respectively. Benzo (k) Fluoranthene, Benzo (a) Anthracene, Benzo (b) Fluoranthene and Chrysene was not detected. The calculated TEQ or TPEC is 22.66mg/kg and this value by far exceeds the method B cleanup levels of BaP value of 0.137mg/kg, it suggests a massively contaminated soil. TPEC is 226.6 times higher than the method B and CAL-EPA risk-based cleanup value of 0.1mg/kg while Total cPAHs is 549.9 times higher than the risk-based cleanup value as indicated. This level of soil toxicity with respect to BaP indicates that the area should be declared a no-go area for humans and animals alike. We strongly recommend the application of Dispersion by Chemical Reaction Technology, should be deployed immediately in this area for total detoxification and decontamination of the area. © JASEM
Introduction
Many areas in the Niger-delta of Nigeria are adversely affected with crude oil pollution. Nigeria's Niger-delta is one of world's highest producers and reservoirs of crude oil and gas and is also host to diversity of organisms, plants, and animals (AstonJones, 1998) . The inhabitants of the area are constantly increasing and are exposed to crude oil contamination. Crude oil is a known major source of Polycyclic Aromatic Hydrocarbons (PAHs), which contains potentially carcinogenic and toxic substances that persist and bioaccumulate in the Environment, with its attendant health consequences (U.S.E.P.A., 1993a).
The Department of Ecology, State of Washington, (2007) reported that Carcinogenic polycyclic aromatic hydrocarbons (cPAHs) are those polycyclic aromatic hydrocarbons (PAHs) identified as Group A (known human) and Group B (probable) carcinogens. The U.S.E.P.A., (1993a) currently identifies seven PAHs as probable human carcinogen (Group B2). Benzo (a) pyrene and some other PAHs generally account for the majority of the risk associated to PAHs. They have been demonstrated to cause Cancer in laboratory animals after repeated dosing.
Regulatory risk assessments are very healthprotective with very low risk based clean-up levels for PAHs are derived for sites (Bradley et al., 1994) .
Many polycyclic aromatic hydrocarbons (PAHs) are probable or known carcinogens and mutagens. Benzo (a) pyrene (BaP) is one of the numerous PAHs and the most investigated carcinogenic PAHs (cPAHs). It is accepted to be the most toxic PAH and mostly used as a toxicological prototype for all cPAHs. However, less information is available for most of the other PAHs in terms of potency. In most risk assessments, many individual PAHs have been considered to be of equivalent potency as BaP. This consideration could result in the exaggeration of cancer and mutagen potency of individual PAH because most PAHs are considerably less potent or toxic than BaP when analyzed in the same way. Many attempts have been investigated to ensure a more reliable risk assessment of potential exposures to mixtures of PAHs. The Potency Equivalency factor (PEF) and Mutagenicity Equivalency Factor (MEF) are mostly used. (Kyung et al., 2010; Durant et al 1999; Durant et al 1996; Nisbet et al., 1992; Marty et al., 1994; Wynder and Hoffman, 1959 (Bradley et al., 1994) .
The aim of this research is to ascertain the levels of total petroleum hydrocarbons, polycyclic aromatic hydrocarbons and most importantly to determine the total potency equivalent concentration of cPAHs in soils of Bodo-city, River State of Nigeria, using Potency equivalency factor (PEF) model.
MATERIALS AND METHODS
Description of Study Area.Geographically, the study site, Bodo-city, falls within the geographical axis of latitude 6 0 73'N and longitude 5 0 33'E. Bodo comprises of 36 villages in Gokana Local Government Area, Rivers state in Nigeria. The occupation of the inhabitants are farming and fishing.
For analysis of Total Petroleum Hydrocarbon, gas chromatographic (GC) system was used. Total petroleum hydrocarbons were analyzed by capillary gas chromatography model HP 5890 series, the gas chromatography system is equipped with flame ionization detector.
For analysis of Polycyclic Aromatic Hydrocarbons, a HP 5870 Gas Chromatography was used, this HP 5870 in stark B5 uses flame ionization detectors (FIDs). Because of this, only substances that burn are detected as they elute from the column. The following seventeen PAHs were analyzed as well total petroleum hydrocarbon (TPH); Naphthalene, 2-Methyl Naphthalene, Acenaphthalene, Acenaphthene, Fluorene, Phananthrene, Anthracene, Fluoranthene, Pyrene, Benzo (a) Anthracene, Chrysene, Benzo (b) Fluoranthene, Benzo (k) Fluoranthene, Benzo (a) pyrene, Benzo (g,h,i) Perylene, Dibenzo (a,h) Anthracene, Indeno (1,2,3-cd) Pyrene. The results obtained were further used evaluate the cPAHs and determine TEQ.
RESULTS AND DISCUSSION
The results of the analysis are presented in Table 1 shows the results of PAHs, TPH and Total cPAHs and table 2. Indicates the calculated Total Potency equivalent concentration (mg/kg) in soil of the detected cPAHs in soil of cPAHs using the TEF model. Figure 1 shows the graphical representations in a chart. The cleanup levels and risk calculation using the Model Toxic Control Acts (MTCA) was strictly followed in the calculation of TEQ or TPEC. The Potency equivalent concentration in soil in mg/kg for the individual cPAHs i.e., Benzo (a) pyrene, Benzo (a) Anthracene, Benzo (b) Fluoranthene, Benzo (k) Fluoranthene, Chrysene, Dibenzo (a,h) Anthracene and Indeno (1,2,3-cd) Pyrene are 19.06, 0, 0, 0, 0, 0.67 and 2.93 respectively. These individual values are however not enough and must be considered as a unit hazardous substance in attempt to determine or establish if the site needs. The TEQ or TPEC for the cPAHs being 22.66 mg/kg in this specified soil sample from Bodo-city exceeds by far the method B cleanup levels for BaP, i.e. 0.137mg/kg, which is approximately 0.1mg/kg. by Chemical Reaction Technology should be deployed in this area for total decontaminated and detoxification of the area is highly recommended.
